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(54) Medical adhesive composition and adhesive tape or sheet using the composition 



(57) The present invention provides a medical ad- 
hesive composition containing a copolymer obtained by 
copolymerization of a monomer mixture containing an 
acrylic acid alkyi ester having C4 - C12 alkyi group, a 
(meth)acrylic acid, and a methacrylic acid alkyi ester 
having C1 - C4 alkyi group, which mixture is free of a 
multifunctional monomer having two or more unsaturat- 
ed double bonds in a molecule, wherein the copolymer 
has a gel-sol ratio of 35:65 to 55:45 and a weight aver- 



age molecular weight of the sol portion of 300,000 to 
500,000, or a copolymer obtained by copolymerization 
of the above-mentioned monomer mixture and having a 
gel fraction of 35 to 55% and a swelling ratio of a gel 
portion of 50 to 90 times. The medical adhesive of the 
present invention is superior in the balance between ad- 
hesiveness and cohesiveness and can be preferably 
used for various medical adhesive tapes or sheets. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a medical adhesive composition used for adhesion to the skin in the medical 
and sanitary fields, and a medical adhesive tape or sheet prepared using this composition. 

BACKGROUND ART 

10 [0002] In general, a medical adhesive composition is applied to one side of a substrate as an adhesive layer, and 
used by adhesion to the skin in the form of a medical adhesive tape or sheet. 

[0003] As a conventional medical adhesive composition, an acrylic adhesive containing an acrylic acid alkyi ester 
as a main component and a rubber adhesive containing a natural rubber and/or a synthetic rubber as a main component 
have been broadly used. 

IS [0004] However, of the above-mentioned adhesive compositions, the rubber adhesives are relatively difficult to han- 
dle, because control of the adhesive property thereof is rather difficult, and particularly, natural rubber adhesives po- 
tentially cause expression of allergy and the like. Accordingly, acrylate adhesive compositions, which penmit easy 
control of the adhesive property by adjusting composition ratios, amount of additives and the like, have been increas- 
ingly studied In recent years. 

20 [0005] The present Applicant previously proposed a medical adhesive composition containing a copolymer obtained 
by copolymerizing a monomer mixture containing an acrylic acid alkyI ester having a C4 - C12 alkyi group, (meth) 
acrylic acid, methacrylic acid alkyi ester having a C1 - C4 alkyI group and a multifunctional monomer having two or 
more unsaturated double bonds in a molecule (JP-A-2002-53461). 

[0006] The practical property requested of an adhesive layer Is an adhesion force that prevents an adhesive tape 
25 or sheet from falling from the skin during use, that does not cause a physical pain upon peeling, and that does not 
easily cause skin irritation. It is of course necessary to have a cohesive force that does not leave an adhesive on the 
skin upon peeling. IHowever, the adhesiveness and cohesiveness of an adhesive composition are subject to a cancel 
effect. Accordingly, a medical adhesive composition showing a superior balance between the adhesiveness and co- 
hesiveness has been desired. 

30 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention to provide an adhesive composition preferable for use as 
medical and sanitary materials (e.g. adhesive plaster, dressing, drape etc.), which shows a superior balance between 
35 an adhesiveness that pemrtits sufficient fixing on the skin and a cohesiveness free of adhesive residue upon peeling, 
and an adhesive tape or sheet using this composition. 

[0008] As a result of the intensive studies In an attempt to obtain an adhesive composition capable of satisfying the 
balance between the adhesiveness and cohesiveness practically necessary as a medical adhesive composition, the 
present inventors have found that a medical adhesive composition containing a copolymer obtained by copolymehza- 
40 tion of a particular monomer mixture, or a monomer mixture obtained by removing a multifunctional monomer having 
two or more unsaturated double bonds in a molecule from a monomer mixture of the invention of JP-A-2002-53461 , 
and having a particular scope of a gel-sol ratio and a weight average molecular weight of the sol portion is more superior 
in the balance between the adhesiveness and cohesiveness. 

[0009] The present inventors have also took note of the correlation shown by the above-mentioned adhesive com- 
45 position between a gel fraction and a swelling ratio of the gel portion, based on which also found that the above- 
mentioned adhesive composition having particular ranges of a gel fraction and a swelling ratio of the gel portion is 
more superior In the practical balance between the adhesiveness and cohesiveness. 
[0010] Accordingly, the present invention provides the following. 

so (1 ) A medical adhesive composition comprising a copolymer obtained by copolymerizing a monomer mixture con- 

taining an acrylic acid alkyi ester having C4 - C12 alkyi group, a (meth)acrylic acid, and a methacrylic acid alkyi 
ester having C1 - C4 alkyi group, which mixture is free of a multifunctional monomer having two or more unsaturated 
double bonds in a molecule, wherein the copolymer has a gel-sol ratio of 35:65 to 55:45 and a weight average 
molecular weight of the sol portion of 300,000 to 500,000 (hereinafterto be also referred to as the present invention 

55 1). 

(2) A medical adhesive composition comprising a copolymer obtained by copolymerizing a monomer mixture con- 
taining an acrylic acid alkyi ester having C4 - C12 alkyi group, a {meth)acryllc acid, and a methacrylic acid alkyi 
ester having C1 - C4 alkyi group, which mixture is free of a multifunctional monomer having two or more unsaturated 
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double bonds in a molecule, wherein the copolymer has a gel fraction of 35 to 55% and a swelling ratio of a gel 
portion of 50 to 90 times (hereinafter to be also referred to as the present invention 2). 

(3) The medical adhesive composition of the above-mentioned (1 ) or (2), wherein the monomer mixture comprises 
1 to 5 parts by weight of the (meth)acrylic acid and 3 to 20 parts by weight of the methacryllc acid alkyi ester, per 

5 1 00 parts by weight of the acrylic acid allcyl ester. 

(4) An adhesive tape or sheet having an adhesive layer made from the medical adhesive composition of any of 
the above-mentioned (1 ) to (3) formed on one surface of the substrate in a thickness of 1 0 to 1 00 ^m. 

BRIEF DESCRIPTION OF THE DRAWING 

10 

[0011] 

Fig. 1 shows a relationship between the gel fraction and the swelling ratio of the gel portion in the adhesive com- 
position of the present invention. 

15 

PREFERRED EMBODIMENT OF THE INVENTION 

[0012] In the following description, when the description Is specifically identified to relate to the present invention 1 
or the present invention 2, the feature characteristic of either invention is discussed, and when the description is not 
20 particu larly identified to relate to the present i nvention 1 or the present invention 2, the feature common to the i nventions 
1 and 2 is discussed. 

[0013] The copolymer to be used for the medical adhesive composition of the present Invention is obtained by co- 
polymerizing a monomer mixture containing an acrylic acid alkyI ester having C4 - C12 alkyI group, a (meth)acrync 
acid and a methacryllc acid alkyi ester having C1 - C4 alkyI group. 
25 [0014] Examples of the above-mentioned acrylic acid alkyI ester having C4 - C12 alkyI group include linear or 
branched alkyI group having 4 to 12 carbon atoms (e.g., butyl group, pentyl group, hexyl group, octyl group, nonyl 
group, decyl group, dodecyl group etc.). The acrylic acid alkyI ester to be used in the present invention is preferably 
2-ethylhexyl acrylate, isooctyl acrylate and the like. 

[0015] Examples of the above-mentioned methacryllc acid alkyI ester having C1 • C4 alkyI group include a linear or 
30 branched alky! group having 1 to 4 carbon atoms (e.g., methyl group, ethyl group, propyl group, butyl group, isobutyl 
group etc.). The methacryllc acid alkyI ester to be used in the present invention is preferably methyl methacrylate and 

the like. 

The present Invention 1 

35 

[0016] To afford an adhesive composition superior in the practical balance between adhesiveness and cohesiveness, 
the copolymer to be used for the adhesive composition is adjusted to have a gel-sol ratio of 35:65 to 55:45, preferably 
40:60 to 50:50, and the weight average molecular weight of the sol portion is adjusted to 300,000 to 500,000, preferably 
350,000 to 450,000, in the medical adhesive composition of the present invention 1 . In addition, by adjusting the gel- 
40 sol ratio and the weight average molecular weight of the sol portion to the above ranges, skin contamination by the 
polymer having a low molecular weight can be prevented. 

[0017] As used herein, by the "gel-sol ratio" In the present Invention 1 Is meant a ratio of the weight of the gel portion 
to the weight (weight of the sol portion) obtained by subtracting the weight of the gel portion from the initial weight of 
the copolymer The weight of the gel portion is obtained by dissolving a predetermined amount of the obtained copol- 
45 ymer in toluene, filtering and drying a solvent insoluble component (gel portion), and measuring the weight of this 
component. 

[0018] When the copolymer to be used for the medical adhesive composition of the present Invention 1 contains a 
gel portion of a lower level than that defined by the above-mentioned gel-sol ratio, adhesion to the skin is Improved, 
but the cohesiveness decreases, which in turn causes inconvenience such as adhesive residue and the like after 

so peeling of the adhesive tape or sheet. In contrast, when the gel portion is contained at a higher level than that defined 
by the above-mentioned gel-sol ratio, the problem of adhesive residue is resolved but the adhesive layer has a higher 
cohesive force, thus increasing the resilience of the adhesive layer to the skin, which in turn causes inconvenience in 
that an adhesive tape or sheet falls from the skin and the like. When the weight average molecular weight of the sol 
portion is lower than 300,000, the polymer having a low molecular weight is produced In a greater amount, as a result 

55 of which an adhesive composition containing such polymer may unpreferably contaminate the skin. In contrast, when 
the weight average molecular weight of the sol portion is greater than 500,000, the skin is free of contamination but 
the adhesive layer has an increased cohesive force, which in turn causes inconvenience in that an adhesive tape or 
sheet unpreferably falls from the skin and the like. 
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[0019] in the medical adhesive composition of the present invention 1 , the gei-sol ratio of the above-mentioned 
copoiymer and the weight average molecular weight of the sol portion can be adjusted to fall within the above-mentioned 
range by controlling the composition (monomer charge ratio) of the acrylic acid alkyi ester, methacrylic acid all<yl ester 
and (meth)acrylic acid in the monomer mixture, or by changing the kind and amount of a chain transfer agent, polym- 
5 erization temperature and the like. When the copolymerization Is carried out by the emulsion polymerization to be 
mentioned later, the weight average molecular weight of the sol portion can be also controlled by adjusting the dripping 
speed of an emulsified monomer 

[0020] Specifically, 3 to 20 parts by weight, preferably 7 to 15 parts by weight, of a methacrylic acid alkyI ester, and 
1 to 5 parts by weight, preferably 2 to 4 parts by weight, of a (meth)acryric acid are charged in a monomer mixture, per 

10 1 00 parts by weight of the acrylic acid alkyI ester. 

[0021] When the methacrylic acid alkyI ester is charged in an amount of less than 3 parts by weight per 100 parts 
by weight of the acrylic acid alkyI ester, the obtained copolymer shows a lower glass transition temperature and im- 
proved adhesiveness, but lower cohesiveness to possibly leave an adhesive residue upon peeling in practical use. 
When the methacrylic acid alkyi ester is charged in an amount exceeding 20 parts by weight per 100 parts by weight 

IS of the acrylic acid alkyl ester, the obtained copolymer shows an increased glass transition temperature and lower 
adhesiveness. However, because the cohesiveness is increased, an adhesive tape or sheet is free of an adhesive 
residue upon peeling from the skin, shows lower adhesion to the skin and possibly causes an increased pain upon 
peeling due to stick-slip phenomenon and the like. 

[0022] When the amount of the (meth)acrylic acid in a monomer mixture is less than 1 part by weight per 1 00 parts 
20 by weight of the acrylic acid alkyl ester, the obtained copolymer shows insufficient adhesiveness, whereas when it 

exceeds 5 parts by weight, the copolymer used for an adhesive composition may cause lower adhesiveness to the skin. 

[0023] For the production of the above-mentioned copolymer, for example, lauryl mercaptan and the like are used 

as a chain transfer agent. The chain transfer agent is generally added in an amount of 0.02-0 .1 part by weight, preferably 

0.04 to 0.07 part by weight, per 1 00 parts by weight of the monomer mixture. 
25 [0024] The polymerization temperature for the production of the above-mentioned copolymer is generally adjusted 

to 65 to 85''C, preferably 70 to SO^'C. 

The present Invention 2 

30 [0025] To afford an adhesive composition superior in the practical balance between adhesiveness and cohesiveness, 
the copolymer to be used for the adhesive composition Is adjusted to have a gel fraction of 35 to 55%, and the swelling 
ratio of the gel portion adjusted to 50 to 90 times. 

[0026] As used herein, the "gel fraction" in the present invention 2 is calculated as a proportion (unit: %) of the weight 
of the gel portion relative to the initial weight of the copolymer (weight of the gel portion + weight of the sol portion). 

35 The weight of the gel portion is obtained by dissolving a predetermined amount of the obtained copolymer in toluene, 
filtering, drying a solvent insoluble component (gel portion) and measuring the weight thereof. 
[0027] The "swelling ratio of the gel portion" in the present invention 2 Is calculated and expressed in a "swelling 
ratio" (unit: times) of the weight before drying (solvent + gel portion) to that after drying (gel portion), which is obtained 
by dissolving a predetermined amount of the obtained copolymer in toluene and filtering and measuring the weight, 

40 thereafter drying the gel and measuring the weight. 

[0028] To be specific, the above-mentioned copolymer to be used for the present invention 2 shows a gel fraction of 
35 to 55% and swelling ratio of the gel portion of 50 to 90 times, preferably a gel fraction of 40 to 50% and swelling 
ratio of the gel portion of 60 to 80 times. When the gel fraction is lower than 35% and the swelling ratio of the gel portion 
is higher than 90 times, the adhesive layer shows an improved skin adhesiveness but lower cohesiveness, which in 

45 practice causes inconvenience such as adhesive residue and the like. When the gel fraction is higher than 55% and 
the swelling ratio of the gel portion is lower than 50 times, the adhesive composition shows lower adhesiveness, which 
may possibly cause Inconvenience In that the adhesive tape or sheet falls off from the skin and the like. 
[0029] In the medical adhesive composition of the present Invention 2, the gel fraction and the swelling ratio of the 
gel portion of the copolymer can be adjusted to fall within the above-mentioned ranges by changing the charge amount 

so of monomers to be subjected to copolymerization of an acrylic acid alkyl ester, a methacrylic acid alkyl ester and a 
(meth)acrylic acid, or by changing the amount of a chain transfer agent, polymerization temperature and the like. When 
the copolymerization is carried out by the emulsion polymerization to be mentioned later, the swelling ratio of the gel 
portion can be also controlled by adjusting the dripping speed of an emulsified monomer. 

[0030] Specifically, 3 to 20 parts by weight, preferably 7 to 1 5 parts by weight, of a methacrylic acid alkyl ester, and 
S5 1 to 5 parts by weight, preferably 2 to 4 parts by weight, of a (meth)acrylic acid are charged per 100 parts by weight 
of the acrylic acid alkyl ester, in a monomer mixture, which mixture Is then copolymerlzed to give a copolymer. 
[0031] When the methacrylic acid alkyl ester is charged in an amount of less than 3 parts by weight per 100 parts 
by weight of the acrylic acid alkyl ester, the obtained copolymer shows a lower glass transition temperature and im- 
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proved adhesiveness, but lower cohesiveness. When such adhesive composition is used for an adhesive layer of an 
adhesive tape or sheet, therefore, an adhesive residue may be caused upon peeling. When the methacrylic acid alkyl 
ester Is charged in an amount exceeding 20 parts by weight per 1 00 parts by weight of the acrylic acid alkyl ester, the 
obtained copolymer shows an increased glass transition temperature, lower adhesiveness and improved cohesiveness. 
5 When such adhesive composition is used for an adhesive layer of an adhesive tape or sheet, therefore, the adhesive 
tape or sheet is free of an adhesive residue upon peeling from the skin, shows lower adhesion to the skin and possibly 
causes an increased pain upon peeling due to a stick-slip phenomenon and the like. 

[0032] When, in the production ofthe above-mentioned copolymer, the amount of the (meth)acrylic acid in a monomer 
mixture Is less than 1 part by weight per 100 parts by weight of the acrylic acid alkyl ester, the obtained copolymer 
10 shows insufficient adhesiveness, whereas when it exceeds 5 parts by weight, the copolymer used for an adhesive 
composition may unpreferably show lower adhesiveness to the skin. 

[0033] For the production of the above-mentioned copolymer, for example, lauryl mercaptan and the like are used 
as a chain transfer agent. The chain transfer agent is added generally in an amount of 0.02-0.1 part by weight, preferably 
0.04 to 0.07 part by weight, per 100 parts by weight of the monomer mixture. 
15 [0034] The polymerization temperature in the production of the above-mentioned copolymer is generally adjusted 
to 65 to 85'C, preferably 70 to BO'^C. 

Emulsion polymerization 

20 [0035] The copolymer to be used for the above-mentioned present inventions 1 and 2 may be obtained by any 
polymerization method, with preference given to emulsion polymerization. 

[0036] According to the emulsion polymerization to be employed in the present invention, an emulsifier (surfactant 
mentioned below), a chain transfer agent and a polymerization Initiator are mixed with a monomer mixture in the pro- 
portion explained with respect to the above-mentioned present invention 1 and present invention 2 In an aqueous 
25 medium, and polymerized atthe aforementioned polymerization temperature to give a water-dispersion type copolymer. 
[0037] For emulsion polymerization in the present invention, for example, a conventionally known method such as 
batch polymerization, monomer feeding polymerization, seed polymerization, emulsified monomer feeding polymeri- 
zation and the like are used, but the method is not limited to these. 

[0038] For emulsion polymerization, the dispersion stability and polymerization stability of the monomer mixture is 
30 generally maintained in an aqueous medium by the action of a surfactant. Examples of the surfactant include anionic 
emulsifiers (e.g., sodium sulfosuccinate, ammonium lauryl sulfate, sodium polyoxyethylenealkyi phenyl ether sulfate 
etc.), nonionic emulsifiers (e.g., polyoxyethylene alkyl ether, polyoxyalkyi phenyl ether etc.), cationic emulsifiers (e.g., 
alkyttrlmethylammonium chloride, lauryltrimethylammonium chloride etc.), and the like, or reactive emulsifiers wherein 
an unsaturated group (e.g., propenyl group, allyl group etc., radical polymerizable group) is added to those mentioned 
35 above, and the like, which may be used alone or in combination of two or more thereof. Particularly, anionic emulsifier, 
nonionic emulsifier and reactive emulsifier are preferable from the aspect of polymerization stability. 
[0039] Examples of the polymerization initiator to be used for the above-mentioned emulsion polymerization include, 
but not limited to, persulfate whose use for emulsion polymerization is known, organic peracid compounds, redox 
initiators, azo initiators and the like. 

40 

Medical adhesive composition 

[0040] The medical adhesive composition of the present invention may contain, as an optional component in addition 
to the above-mentioned copolymers, other components (additives) that substantially do not exert an adverse influence 
45 on the properties of the copolymer. Examples of such additives include any additive generally used in the field of 
medical adhesive compositions, such as terpene and petroleum tackifier resins, liquid components as a plasticizer 
(compatible with the above-mentioned copolymers) and the like. 

Adhesive tape or sheet 

50 

[0041] The medical adhesive tape or sheet of the present invention is obtained by fomiing the medical adhesive 
composition of the present invention on the entirety or a part (in spots) of one surface of the substrate and the like to 
form an adhesive layer having a thickness of 10 to 100 (ini, preferably 20 to 80 ^m. 

[0042] The above-mentioned adhesive layer may be fomned by directly applying and drying an adhesive composition 
S5 on a substrate, or by applying an adhesive composition on a release paper, drying and adhering the paper to a substrate. 
[0043] The material of a substrate of an adhesive tape or sheet of the present Invention may be, for example, but 
not limited to, plastic film (e.g., polyethylene, polypropylene, ethylene/vinyl acetate copolymer, polyester, polyvinyl 
chloride, polyurethane etc.), woven fabric, knitted fabric, nonwoven fabric, paper, metal foil, laminates thereof and the 
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like. 

[0044] The shape of the adhesive tape or sheet of the present invention is not particularly limited as long as it is 
employed for medical and sanitary materials and Is appropriately processed to give adhesive plasters, surgical tapes, 
dressings, drapes and the like. 

5 

EXAMPLES 

[0045] The present invention is explained in detail by refen'ing to Examples. The Examples are mere exemplification 
of representative examples and do not limit the present invention in any way. 

10 

Example 1 

[0046] Distilled water (94 parts by weight), a surfactant (0.88 part by weight, reactive emulsifier, manufactured by 
Kao Corporation: trade name LATEMUL S180A), 2-ethylhexyl acrylate (93 parts by weight), acrylic acid (2 parts by 

15 weight), methyl methacrylate (1 0 parts by weight), lauryl mercaptan as a chain transfer agent (0.05 part by weight) and 
ammonium persulfate as a polymerization initiator (0.1 part by weight) were admixed in a reaction vessel equipped 
with a condenser, a nitrogen induction tube, a thermometer and a stirrer and reacted for emulsified monomer feeding 
polymerization at a polymerization temperature of 70**C for about 4.5 hr, followed by aging at 86**C for 2 hrto complete 
the copolymerlzation, whereby a copolymer solution (adhesive composition) was obtained. 

20 [0047] This adhesive composition was applied to a silicone-treated surface of a release paper such that the adhesive 
layer has a thickness of 40 \im and dried to fomn an adhesive layer. This copolymer solution was applied to one surface 
of a 38 Jim PET film such that the adhesive layer has a thickness of 40 p.m and dried to give an adhesive tape of the 
present Invention. 

[0048] The adhesive layer obtained In the above was used for the measurement (measurements 1 , 2 and 5) of the 
25 gel-sol ratio, weight average molecular weight of the sol portion and the swelling ratio of the gel portion to be mentioned 
below. 

[0049] The adhesive tape of the present invention obtained above was used for the adhesive force measurement 
and utility test (measurements 3, 4 and 6) to be mentioned below. 

30 Examples 2 and 3 

[0050] In the same manner as in Example 1 except that the composition of the monomer mixture and the amount of 
the chain transfer agent were changed as shown in Table 1 , two kinds of adhesive tapes and adhesive layers were 
prepared. 

35 

Comparative Examples 1 to 4 

[0051] In the same manner as in Example 1 except that the composition of the monomer mixture and the amount of 
the chain transfer agent were changed as shown in Table 2, four kinds of adhesive tapes and adhesive layers were 
40 prepared. 

[0052] The compositions of the monomer mixtures used for the production of the copolymers of Examples 1 to 3 are 
shown In Table 1 , and the compositions of the monomer mixtures in Comparative Examples 1 -4 are shown In Table 2. 



45 
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Table 1 





Examples 


1 


• 2 


3 


composition of 
monomer mixture 
(parts by 
weight) 


2-ethylhexyl 
acrylate 


93 


90.5 


98 


acrylic acid 


2 


2 


2 


methyl 

me t hac ry la t e 


10 


12.5 


5 


amount of chain 
transfer agent 
(parts by 
weight ) 


lauryl 
mercaptan 


0,05 


0.05 


0.05 



Table 2 





Comparative Examples 


1 


2 


3 


4 


composition of 
monomer mixture 
(parts by 
weight ) 


2-ethylhexyl 
acrylate 


103 


93 


88 


98 


acrylic acid 


2 


2 


2 


2 


methyl 

methacrylate 


0 


10 


15 


5' 


amount of chain 
transfer agent 
(part by 
weight ) 


lauryl 
mercaptan 


0.05 


0.08 


0.05 


0.03 



[0053] The measurement of the gel-sol ratio and the weight average molecular weight of the sol portion of the ad- 
hesive layers prepared in the above-mentioned Examples 1 to 3 and Comparative Examples 1 , 3 and 4, and the 
adhesive force measurement and utility test (evaluation of skin adhesiveness, pain during peeling, adhesive residue 
after peeling and skin contamination) of the prepared adhesive tapes of the present invention were perfomned in the 
following manner. The measurement results thereof are shown in Table 3. The criteria of the utility test are as shown 
In Table 4. 

Measurement 1: gel-sol ratio 

[0054] A predetenriined amount of an adhesive layer was stirred in toluene at an ambient temperature for 7 days, 
and a solvent insoluble component (gel portion) was filtered through a polytetrafluoroethylene membrane {manufac- 
tured by Nitto Denko Corp., NTF membrane) having an average poresi7e of 0.2 fim, dried and measured for the weight 
(weight of the gel portion). The weight of the sol portion was obtained by subtracting the weight of the gel portion from 
the initial weight of the copolymer (weight of sol portion). Using these weights, the gel-sol ratio was detennined. 
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Measurement 2: weight average molecular weight of sol portion 

[0055] About 1 0 mg of the adhesive layer was dissolved by immersion in 1 0 m! of THF for 1 2 hours or longer. This 
solution was filtered through a 0.2 ^m membrane filter. The filtrate was subjected to a GPC method and the weight 
5 average molecular weight of the sol portion was calculated by polystyrene conversion. 

[0056] The analysis equipment used for the GPC method was HLC81 20GPC (manufactured by TOSOH). 

Measurement 3: adhesive force of adhesive tape 

10 [0057] The adhesive tapes obtained in Examples and Comparative Examples were cut into 1 9 mm width in size and 
cast in a SS'^O, 30% RH atmosphere, and the adhesive layer was press-adhered to a phenol resin laminate board with 
a 2 l<g rubber roller. After 20 minutes, the layer was peeled off and the stress upon peeling at 300 mm/min and angle 
90° was taken as the adhesive force (unit: N/19 mm). 

IS Measurement 4: utility test 

[005B] An adhesive tape cut in the size of width 1 5 mm and length 40 mm was adhered to the skin surface of medial 
forearm of volunteers. After 3 hours from the adhesion, skin adhesiveness, pain during peeling, adhesive residue after 
peeling and skin contamination were evaluated. The criteria of each test Item were as shown in Table 4. 

20 



Table 3 



25 







Examples 


Comparative Examples 






1 


2 


3 


1 


3 


4 


30 


gel-sol 
ratio 


45:55 


39:61 


49:51 


54:46 


22s78 


63:37 


35 


weight 
average 
molecular 
weight of 
sol 

portion 


330,000 


390,000 


370,000 


240,000 


370,000 


340,000 


40 


adhesive 
force 
(N/19 mm) 


9.3 


11-8 


9.3 


6.0 


11.5 


6.5 


45 


skin 

adhesive- 
ness 


O 


O 


O 


A 


A 


X 


pain 

during 

peeling 


A 


A 


O 




X 


o 


50 


adhesive 
residue 
after 
peeling 


O 


O 


O 


A 


o 


o- 


55 


skin 

contamina- 
tion after 
peeling 


O 


o 


O 


X 


o 


o 
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Table 4 



10 



15 



20 



25 



30 



skin adhesiveness 


O: very strong sense of adhesion 


A: moderate sense of adhesion 


x: weak sense of adhesion 


pain on peeling 


O: no pain 


A: slight pain but no problem 


X: painful 


adhesive residue after peeling 


O: no adhesive residue 


A: slight adhesive residue 


X: much adhesive residue 


skin contamination after peeling 


O: same as before adhesion 


A: slightly tacky 


x: tacky 



[0059] As shown In Table 3, the medical adhesive compositions of Examples 1 -3 having a gel-sol ratio and an average 
molecular weight of the sol portion within the range defined in the present invention showed a superior balance between 
the adhesiveness and cohesiveness and superior properties in practical use. In contrast, those of Comparative Exam- 
ples 1 , 3 and 4, which had a gel-sol ratio and an average molecular weight of the sol portion outside the range defined 
in the present invention, showed poor balance between the adhesiveness and cohesiveness, 
[0060] In addition, the gel fraction and the swelling ratio of the gel portion of the copolymers prepared in the above- 
mentioned Examples 1-3 and Comparative Examples 2-4 and the utility test (evaluation of skin adhesiveness, pain 
during peeling, adhesive residue after peeling and skin contamination) of the adhesive sheet comprising these copol- 
ymers as adhesive composition were performed in the following manner. The results thereof are shown in Table 5. The 
criteria of each item of the utility test shown in Table 5 are the same as those shown In Table 4. 
[0061] For reference, the relationship between the gel fraction and the swelling ratio of the gel portion obtained with 
the copolymers of Examples 1 to 3 and Comparative Examples 2 to 4 Is shown in Fig. 1 . 
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Measurement 5: gel fraction and swelling ratio of gel portion 

[0062] A predetermined amount of a copolymer was stirred in toluene at an ambient temperature for 7 days, and a 
solvent insoluble component (gel portion) was filtered through a polytetrafluoroethylene membrane (manufactured by 
Nitto Denko Corp., NTF membrane) having an average pore size of 0.2 p,m, dried and weighed (weight of the gel 
portion containing toluene). The gel was dried and the weight thereof (weight of the gel portion) was measured. The 
percentage of the weight of the gel portion relative to the initial weight of the copolymer was calculated as a gel fraction 
(unit: %). In addition, the weight ratio of the gel portion containing toluene relative to the weight of the gel portion was 
calculated to show the swelling ratio of the gel portion (unit: times). 
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Measurement 6: utility test 

[0063] An adhesive tape cut in the size of width 1 5 mm and length 40 mm was adhered to the skin surface of medial 
forearm of volunteers. After 3 hours from the adhesion, skin adhesiveness, pain during peeling, adhesive residue after 
peeling and skin contamination were evaluated. The criteria of each test item in Table 5 were the same as those shown 
in Table 4. 
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[0064] Fig. 1 clearly reveals the correlation between the gel fraction and the swelling ratio of the gel portion. 
[0065] In addition, the results shown in Table 5 reveal that the medical adhesive compositions of Examples 1 to 3 
30 having a gel fraction and a swelling ratio of the gel portion within the range defined in the present invention showed 
superior balance between adhesiveness and cohesiveness and superior properties in practical use. In contrast, the 
medical adhesive compositions of Comparative Examples 2 to 4 having one or both of the gel fraction and the swelling 
ratio of the gel portion outside the range defined in the present Invention showed poor balance between adhesiveness 
and cohesiveness. 

35 [0066] From the foregoing, it is evident that the medical adhesive composition having the constitution of the present 
invention is superior in the balance between adhesiveness that affords sufficient adhesion to the skin when used as 
an adhesive tape or sheet for the sicin, and cohesiveness that prevents adhesive residue upon peeling. Accordingly, 
the medical adhesive composition of the present invention can be used as an adhesive layer of an adhesive tape or 
sheet preferably used for various medical and sanitary uses as adhesive plasters, dressings, drapes and the like. 

40 

Claims 

1. A medical adhesive composition comprising a copolymer obtained by copolymerization of a monomer mixture 
45 containing an acrylic acid alky! ester having C4 - C1 2 alkyi group, a (meth)acrylic acid, and a methacrylic acid alkyi 

ester having 01 - 04 alkyi group, which mixture is free of a multifunctional monomer having two or more unsaturated 
double bonds In a molecule, wherein the copolymer has a gel-sol ratio of 35:65 to 55:45 and a weight average 
molecular weight of the sol portion of 300,000 to 500,000. 

so 2. The composition according to claim 1 , wherein the copolymerization is carried out by emulsion polymerization. 

3. The composition according to claim 2, wherein the emulsion polymerization is carried out in the presence of an 
emulsifier, a chain transfer agent and a polymerization initiator. 

55 4. The composition according to claim 1 , wherein the monomer mixture comprises 1 to 5 parts by weight of the (meth) 
acrylic acid and 3 to 20 parts by weight of the methacrylic acid alkyi ester, per 100 parts by weight of the acrylic 
acid alkyi ester. 
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5. An adhesive tape or sheet comprising a substrate and an adhesive layer comprising the medlcai adhesive com- 
position according to claim 1 formed on one surface of the substrate in a thiclcness of 10 to 100 \im. 

6. A medical adhesive composition comprising a copolymer obtained by copolymerization of a monomer mixture 
s containing an acrylic acid allcyl ester having C4 - C1 2 allcyl group, a (meth)acryiic acid, and a methacrylic acid alkyi 

ester having C1 - C4 alkyI group, which mixture Is free of a multifunctional monomer having two or more unsaturated 
double bonds in a molecule, wherein the copolymer has a gel fraction of 35 to 55% and a swelling ratio of a gel 

portion of 50 to 90 times. 

10 7. The composition according to claim 6, wherein the copolymerization is carried out by emulsion polymerization. 

6. The composition according to claim 7, wherein the emulsion polymerization is carried out In the presence of an 
emulslfier, a chain transfer agent and a polymerization initiator. 

IS 9. The composition according to claim 6, wherein the monomer mixture comprises 1 to 5 parts by weight of the (meth) 
acrylic acid and 3 to 20 parts by weight of the methacrylic acid aikyl ester, per 100 parts by weight of the acrylic 
acid alley I ester. 

10. An adhesive tape or sheet comprising a substrate and an adhesive layer comprising the medical adhesive com- 
20 position according to claim 6 fomried on one surface of the substrate in a thicl<ness of 1 0 to 1 00 \im. 
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